On the west coast of Chichagof Island, southeastern Alaska, are three nickel-copper deposits that consist of norlte containing the sulfide minerals pyrrhotite, pentlandite, and chalcopyrite. The deposits are .within less than a mile of each other and are, by water, 160 miles southwest of Juneau and 70 miles northwest of Sltka. The norlte is part of a stock, about 5 square miles of which is above sea level. Other rocks of the stock are amphlbolite, amphibolitic norite, gabbro, diorite, quartz diorite, monzonite, granite, pegmatites, quartz veins, and schist inclusions. The stock is intrusive into a Lower Cretaceous (?) graywacke formation and an Upper Trlassic (?) greenstone formation, both of which are now metamorphosed to schist.
The deposits are of two kinds: (1) A dlsseminated-sulfide deposit, in which the sulfide minerals are distributed throughout the mass of the norite, and (2) "concentrated-sulfide deposits, in which the sulfide minerals are in distinct podlike masses of sulflde-rich norite. The deposits of type 2 are coarser-grained, smaller, and higher in nickel and copper than those of type 1.
Two of the three deposits described are of the concentratedsulfide variety. One of these, the Fleming Island deposit, has been partly developed by means of a 175-foot shaft, now flooded, by 71 feet of underground openings on a 75-foot level, of which 37 feet are reported to be in ore, and by 85 feet of openings on the 175-foot level, of which 14 feet are reported to be in ore. . A sample representing 400 square feet, or half the surface outcrop, contains 0.58 percent of nickel and 1.15 percent of copper. It is reported that 37 feet of sulfide ore on the 75-foot level has an average content of 3.42 percent of nickel and 1.15 percent of copper, and that a half-ton sample from the 175-foot level contained 2.41 percent of nickel and 1.00 percent of copper. If the ore body is continuous between the surface and the 175-foot level, the deposit is a steeply dipping ore shoot which contains more than 10,000 tons of ore. The ore contains possibly 2 percent of nickel and 1 percent of copper.
A second outcrop of concentrated sulfides is near the water's edge, about 3,000 feet southeast of the one mentioned above. Its area is about 500 square feet, and the material exposed resembles that of the Fleming Island deposit; though the samples taken, which were hardly adequate in number, indicate that it is of somewhat lower grade. No subsurface exploration has been done here.
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The deposit composed of norite with disseminated sulfides is exposed about 1,000 feet southeast of the second deposit of concentrated sulfides. It probably contains a few million tons of low-grade material with perhaps 0.2 percent of nickel and 0.1 percent of copper. The writer believes that the original magma of the stock was intruded into older rocks by forceful Injection and assimilation, and that the amphibolite, norite, gabbro, and diorite represent products Of differentiation during crystallization of the magma.
INTRODUCTION
The quartz-biotite granitic rooks were probably formed in part by assimilation of inclusions in residual fl>actl0118 Of ttw 0*73-tallizing magma and in part by wholesale replacement and recrys- The 175-foot level has 51 feet of main drift, 15 feet of drift southeast and 14 feet of drift northwest, giving a total of 80 feet 10/ » * *. The character of the rock here is different than on the 75-foot level, the northwest and southeast drifts being in a brecciated mass between two slips or shear zones. Massive ore is adjacent to slips but the sheared portion appears to be recemented and of a secondary nature # « « . A 1,000 pound shipment * * & gave an assay of Cu 1.00, Ni 2.41, or CuNi 3.41 for ore from this drift. The more abundant rocks exposed in the pits are amphibolite, norite, and ga"bbro. Less abundant rocks Include dlorlte, pegmatites, and metamorphosed graywacke inclusions. The rock richest in sulfides is norite, and a coarse-grained variety contains a larger proportion of sulfides than a fine-grained one. The amphibolite is closely associated with the norite, and the pres- 
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Concentrated-sulfide deposits
Although information regarding the structure, size, and tenor of the deposit on Fleming Island is inadequate, it is assumed that the ore exposures on the surface and in the underground openings on the 75-foot and 175-foot levels are in the same ore shoot. This assumption may or may not be correct.
Rogers, indeed, regards the ore indicated on the 175-foot level as belonging to a second ore body rather than as a continuation of the one exposed on the 75-foot level, and a third possibility is that each of the three exposures of ore represents a separate ore shoot.
According to the first interpretation, the ore shoot, if treatment of "low-grade nickel-copper ore" indicate that a satisfactory process for producing electrolytic nickel and copper has been developed.
Any profitable mining of the disseminated-aulfide deposit would probably have to be done by some large-scale, low-cost method, though the concentrated-sulfide deposits might be mined by a smalleri-scale, higher-cost method. The heavy precipitation of the region, the high ground-water surface, and the possibility that subsurface workings would be flooded by leakage from the sea, are factors to be considered in making any plans to mine the deposits. The proximity of the deposits to the coast offers the advantage of water transportation, but this is partly offset by the fact that the deposits cannot be closely approached by large boats and by the long distance between the deposits and markets.
The concentrated-sulfide deposits might possibly be worked with profit under present economic conditions, but at best they would yield relatively insignificant amounts of nickel and copper. The disseminated-sulfide deposit appears to be of too low grade to be profitably mined, even on a large scale, except at a very much higher price for nickel than is now obtainable.
14/ Reed and Dorr 'have investigated the nickel-copper deposits on Yakobi Island, 15 miles by water northeast of the deposits described in this paper (see fig. 22 ), and they report eight partly explored and four unexplored deposits of norlte containing disseminated sulfide minerals. Analyses of 61 samples, representing 945 linear feet of rock, show a nickel content of from 0.03 percent to 3.60 percent. The authors estimate that in these deposits at least 6,000,000 short tons of rock are available that contain an average of 0.36 percent of nickel and 0.27 percent of copper, which at 35 cents a pound for nickel and 10 cents a pound for copper would have a gross value of $3.06 a ton.
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The mining of the disseminated-sulfide deposits on "both Yakobl and Chichagof Islands presents so many similar problems that the deposits in both districts may well be considered jointly in any plans for their commercial development. O
